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Report to the Diri ctor of Peru 1r.tlom

ay t ie_

Director Dtv:s ten of Feactor Standardsj

tir PrcSt.tM

1. To cor. sider the p hlicataou for pohlic cement of prcposed noen.nents

to 10 cin' rarr 103. "7, actor Site Critetta" which would add an Appendix A.
--

'4etsale and Caoloalc $1tirg Crite ria for Nuclear Pc wer Plants." The pstpose

of LSe proposed a=ie ndeer.ts is to set forth the princ! rial seinrde and geologic

ccmsiderations which guide the Cozzalssion in its evaluation of the suitahtlity

of proposed ettes for nuclear power plants, and the suitebility of the plant

desig1 bases est ablisted f r. coesideration of the seisale and geologic character-

1stics of the propcsed sites. These criteria also describe the nature of the

innstigations requited to obtain the geologic and seisetc data necessary to

octa rr.ine site salt at 111ty and te provide reasonable esurance that the euclear

power plant can be co-strrcted and operated at a proposed alte without uadue
. .

risk to the i.ealtt, a 4 safety of the pt.blic.

EAIFCROJ O A?O Sii'."M w

2 Si.tparatt aph 50.3t.(a)(1) of to CTR Part 50 requirro that applicants

ter a rsna t ruc tica pe r=1t include in the prellninary nafety amelysis report a

descri;ti n and saf ety asse nssent of the site on which tl.e factitty in to be

loca.ed, witt. appropriate attention to features affecting facility design.

Thas s t.5pa r a gr a ph. states that attention should be dt.ected * *. the site

evaluatics factors .destitled to 11 C.en Part 100. St et ten l'.3.10 o f

13 CF Part 1% stat.1 that the Cr: tssion will ta c the r%M iral c'aracteristics

ci the site, f r.clujing ser, logy ar.d se tsetology, into cor.sleerattoa 1, determintnr.

t),e accept a'allity of a site for a nulea r pcwer plant .

3. -'ar ** sets.ic a%: Gro cate sit:r.t Cr!!etta for .%Jalear P m er Plants"

have been pre;4 red to as tst asp' tc ent s f 3r cc.nnt ruc tion pe r-s t s by dese r tt, tnt

-2-
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the eels .!c 4.4 s.coln4* c character 1s t f cs of t.5e site which r. erd be de tetrieed

I to evs1# ate atte suitabilitv. The criteria Jescribe prf.Cedures forin crist

deternt .ing tac t;uantitative v1Statory greund rwitien cesign basis at a st'e due
i

w eartu.ab e e .d dese rthe iefer:at eeri r. ceded to deternf ac whett.cr and to v6.-t

a nseitar power clart need be desirncd for surf ate faultinr.. 0; *. e rextent

FeSle t at a nd * c t s . i c *c tors reci.: red to 1c taken f r.to account in the siting

a:.d des t;s of w lear tower plants, such as seis=f eally-inc*uced fireds ard

wat er ive s arJ so!! s t a5111 tv. are also iden tified.

4 The c rit e ria s ete pre rated by t'.e re rulatory staf f ten costerstion

wit *: t*.e . n t t ed S t a tes .".re Is::t c * f urvev and the National Oceante. and .

A t ew stScric Adninis t r.*t son. The c'eselerwat of these c rite ria has t anes into

ac e mt t e e r.-< rf erce scen1sted to date tr$ ev aluattrig. nef snic ar.d p.enlogici

,

ch.= rsc te rist ic s of sits s v5t ch hve been ; roposed for the location of nucle.i

;.eser ria.ts. Af ter havine Seen reviewed estensively I y the Adv!=crv Coce:Ittee

s,n 3, s.te. Sa f.'r. .ards. Sv the ;: vision of }cac tor Dcvelcenent and *cch v' ogy, and

e4 < ; %; t s .t s o' :? e Cr t s s ;or.. ..a. cirlier draf t of the criteria, dated

T.a t e . ;9 P ". . .ra s s u, av .;1at h te se:ccted terresentative utilitics, both

p ri nt e a *.s Mit e, in er der to c> tain tne t r correr.ts rer.srdir... tae preweef
.

< r ! * r ta . In vtew c! t.e e m lculty of tne subtect rat ter addresaed by t e

c rite r t s 4,d vier v s r i. il-:.s in site t'aracteristles, it was cer.sidered desirab:e

to ot t a:r. utti t ty trd.ast rv cc:Tw: ts prict to puM;shing the criteria in tSe.

i F e.: a r s' r< ts.er f or t.;S1:e re T-ant in erder to asou-e clar!.e of the criteria:
f

r

a r.1 the ir air;1c a 't !!r" to sites be t n r c r es t.v re d b* the ut t;* t. trJustry. ..

Cs.ny s-tr.R wit * an INustrv Advn serv Crnf erence en Julv M, l'M9. ard e r.dtng
'

wita t|c recei;t of e".ct r cvidir sted w ritten co rents og June 19, IS M,

th<ae of t.* e t r sreclait . cn.tsult ants sere ottained 4 .dut!!:tv vis .s ac

c arefu!!< censide red t r. re.a *1e r the c riteria. FJrv cf the surrest(sns 57

tAe ind str y te; rcsentat tses have Seen ircorporated f rito the rev. sed criterf s.
.
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5. The Olvittens 4 ! h a: or ' taenalnr.. CN ratteir.it Sa*cty. Reactot

De velopre st ar.d Te cntvilos-a. ar.d tre if fice of tFe 4Nra! Ceir.ect cc . cur in

~he O!dstos of J.e rat tar sl S afery, inthe re corr.endatic .s of 1515 r. A g r .

con c s.t ri r.t i s t he re corre r.dat io n.a af tt ts ; arer. ?.as caic t'se followf g

"S e M vie ts.r.s L.r. der *he Ca re ral ?'ar aee r w t s4 t c ro t nt .sst 1 :=ers=ae nt t

cor.c arrir.; t t.at rec e rtiv ;,re,.csed .re r..::.cr.t s t o 13 Cfr Pa rt 7" (5ff t-R-14)*

sv r ui re t he a t ti t z p r t r.e t ri e s o f 2.; C '. P a r 100 to !,e a plico rc <cet.: ra

ty ys of f ault ties .::r.er t hs.t. reacte S. The ctiteria here. Which ?. Yt tac e n
|

apactitcal.v tew.cred f or n. 4 ar,s .cr r ast s. are tt.us Itkelv to 1.e arrlied~

.

j

i

I t o these noo. reactor !!anseA fa:121* .es. and. In the is.tcrest at cc:m a ra*. !!! t v .
!

to e ts!!ar fcrrat sota . cvne d f aci* t a tas. As these critetta tre not be corvletelv
!

apps op rt at e f er s .c.a f astlttles, it 14 trmott a*.t tr at cont t rust r.R recernt tten be
L

gives to t!4 r.ce d t o nase re ator.ikle j udrcent s on their inpleree.! stion.'' The
,

f t..e es.',11eation o f t %e propose d c rit er t a . T*i e
AG S Fas rewt owe t an d c enc 6ts 6 .

1
i

|
d r a f t ;ut'. . c * :.3 -as t e re r t s.** r e a a re; :y t?.c Divis ten of 5%:lle In f er-'atler.8

The C f fice o f Cer rres t :- .41 'et attor.s cc:.ci.rs t r its ' raft letter to t%e Jct rt

%w.h t e e 62 At o':1 c Lee r ev .
i

1

.

rT r*M's '.; RAT i r ''

O. D e Dire c:or cf 5.:ra; sit c . reco-:v e.rts :*at :%e Ar c:st e Ene r.v

L.-=1sston

)

I a. A-a r e w .aitcs' e e.f :rc-e.r? arv sX,e mt * to 1.' C7 ' 1 s et IE
V!s-te ac t. rec tnes c"Re a :t c,'r' 5.~: e7 * : t c r 14 .ala s< sn a. erd?z ..

d.1 e s ter p./ It c;

| 511 t r.s C rt e rt a r r 'c.c.W a r "'ase r T a t * * * M !rstr.t
,

comer.t. *r.e ru:s *e e- . .e r .re u , ev:..tcets != au set f o r- t. t ?ie
prir.ctial messata c." .e .);t: m s t .e .e: t r - s c.t r i r. Je - * s frr.tsalen

.ower*

in t se e s a ; '.i: : r r. , * t .< s..t.. *'. of e ri.-ris e: s:Tes 'c r .:

gla .t r . sr.d tre astra'... tv ct f.c resi .'n ! . n a s . * c '. r a t . t s e c f r

f
car.s t ia rat n a r c. ! t * e s e t . .t c . :.c . e .' .c e . . ca.it act t r ast.c s r f tne arc-

i '

resed attes;
t

!

* et- : Sat t?e A W. r c rv . c : .i t t ee ro !'e st t e r S e f e r s. a r ds c e rie u r s
*

! b. .~~
!n put t't s rit ra t ? e t rc .es e t a:er.cer.t s tc, P.nrt 1 d !c r cc-r e r.t ;

c. h te, .'a:. !! a f ter e 9*1ratt sn g f t !.* cc-Ment f a t t a '! r.4 ad.r re eI

t eme r s o r s .: . .c.; .est* r.s n a w been received anJ ne se stan-
..e ree. .*114; c s r. . e . in : . t r e: c : '. e s i.- are :m r et. .a

&cs lstics w .. a; r e ..e forr .:.at:ce..* ...e a*. en eta tr *6

fore. It e nerae cc:=e.:s c: 1.,tt:can: vest: # . e. <. ve : e. . re-

i .! * t ? .- :*'<:.c r a ve c o r s . :. c a .t . s . . * . .- s ' t r.* r, e n t or * .
'''vl'.

rac TCbis40 a*W! Ce't e... '.*% *Atte: to'If A . *T.1 %s .f r f r *
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{ d. Eo_te that the Joint Coruittee us At r.at e. E ne rgy will b e 1= fa me de
by Ittter auch as Appendia *E " and

e. M e,that a pub 13 e anret.starert such as Ac-enets "C" v!!! be
issued on filinp of the notice with the Te'eral Fepister.

1.15T 0? E:.CIASM1.5
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[3 0 C''R Part 1%)

Seissic and Geologic Sittna Criterta fer huc1 car tever F1sats

The Atomic 1.:.erry Comission has u". der cets f derattor a:.esd-

i me n .a to it s r e o.l at ter.s . 10 CFR ra r t 100. '*peseter Site Critet ta.*

wi.t ch muld add ar. A mensta A . **se teric ast <,nlee tc *,t t s es

Criter ta f or h6clea r Fowe t flants .' The purs* e of tne eritetta

la to sat forth tt.e ErlsC* pal selsste ard reclvste consideratione
!
. w%tch 5utde the Cct-st estos tr. S t s evaluaties of tr.e suitattitty of
|

proputed sites f or r.uclear p>wer einnts and it.r estrabilite of

the plant dest at bases esteolished in cocetierat tas of the eetsste

sad reologic characterist!ce of the trovoacJ ettes *n etter to

provide reasonaSla assurasce tr.at the nuclear power plant can be

cor.st rve ted and operated at a previosed site witruost undue ris's to

the idal|h a*ht safe ty of ttse publ{c.

The criteria ceset t'A t r.e select: a-J reelette tr: vest f rat ions

required to obtain te.forv atton needed to determine the destra l'a.as

f or e a r t h<t.a'a c-p r odu:ce vibr a t orv trousd enttas asJ fcr setsetes319 .

toduced floods a 4 s ater waves. They also descrise levestteatlans

retutred to obtain inf erratten to detereJee v ather and te wut
eutect the Eutisar wwer plant need be destrned for surf :e faulgtet,

f
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De destge. basis fe,r the c.atinsa vit ra tc ry grou1f rot tos is

determined, as described in t.5e criteria. t.5rsuch evaluation of

the f,cology and the r. cole;1c ad sels-ic history of the site and

te e surrownfing re&f on. We rest severe cart % quakes ssaociatcJ

with tectonic strac tures or tectocic Previsers in t%e regic, aur-

tw r.dgn- the site are identified by cor.91dering thete 5t s terically

seported eartr.easles tt.at cai be AsseCla Pd w!th these etruttures

or 3 rovinces. !! f aults in the reglos surrour.dtnr. the ette are

active f aults, the rest severe e nected eart51uases seseciated

z with these f aults are deternir.ed by also cenitdering t.5cf r polo:!*

history. !cca.se of the lir.ited hinterscal data, r5e es t severe

eartheuairs asso:iated w!t.5 t.5ese tecton!c structures er tectonic
! prwir.res are determined in a comerv.stive earner aad are tsvally
}

1atter than the ruatews earthausies histortcally recorded. Tne

destrn basis fer vthratore arcuM rot ton at the site to then

eterstned by assu .inr that tt.c cricenters of rc ticr.s of h1R5es t

inter.snty of the eart5ct.a' a arc situated at the paint cr. the

tectc 1c treartt-es er te c tc .sc p..,.1 e.2 t.earest the s i te.
t
'

.

De criteria reqwire tt e evaluat ten of ether des tr9

cc .siderat;om w .1:h are af fected by the desttn Lasts for
|

| vib r at ory traed rutice, sr.cluding so!! stas!!!ty, siete,
'

.

s e sS!!!ty, are cee!!ng water 66rply.
i

!
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I n o n de r t o de te r es :ie 6he t he r anJ to r% a t e s te st a r... :c $ r
.

5e'e r plant need be desicied to withsta.d t.se ef fects of u r f a c..

I f aalting. the criteria requite that t!.e loca t toi o f t'.c site

with respect to active faults he cresidered. Precedures are

provided for dete rr.intas v$eti.er the atte is sit %!n a ame

requiring detailed f aulting inve= t t tation based o . t es *ne st :- .

with respect to ac tive faults. b>. crc a site is ettstr. a rare

requiring det ailed f aultine. Inves tigat ion, t%e crite rt a re utre
.

I . that the re gional a,f local r.cologic and met e-ste csira c ters s t in

of the e t te be ir.ves ttrated in certsiderable det ail . De .* f ee i s v,

of the detailed 1svestication vill be determisd Sv t ie Co - :=st-n
i

on an individual case basis. taking into acccutt t%e swe'!!!c

site cha racterist ics. LS.ere the deta:!cd te.sestt:atter. ind!r. itis

that surf ace f aultir.: need not be taken inta accee.t :-i tic

destan of the nuclear gewer plant. the criteris reeuste t%at

} suff!ctrnt dJta to CIcar17 j"stif v the Prpresed desien batte he

presented in the license a.'plic4 tion.

The critetta also o rc. vide tener al rut d.ince f or tSe 'e a . , 1 s'

nucle ar prwer p!ar.t to withs t and ea'rt%eua',c-caused e f f ec ts. -..
.

.

the develorrer.t c,f rare detailed etiteria.

.
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D.c c t $ t e ! ? wrie .. * t *. a r e r. I n c<C 4 1*:a w:tt. t he knated St ates

(f>lvFfra! Sursr= .J t he !. . n J! .S te . .f c e J M rw".f * e r ' - Idr.i n t s.

t r at 12r.. O.s d'e wsicp crt c.f t'asse cr.t'rta Fas t he r. a r.:e acc.%et

t?.c e s e r : e r.cc a! 4 sr.a le: * .* . : .e g e p. e *.c i s s 49 6 (Se Ate-*r Tserev

*
* 4:r'1 s s i te i t. t v a*ur t i +.J > < . '. - ? ; ar.d ~ *olt' et e t ra rac* e r t e!!t s of

s i t e s s' . a r.. * e.c s e .a n p r ir. = e ? : date f or t * r 13i at ' Cr. 4,f r wc! r a f.

po.e r ; ;a .t s .c 'ew ; c i. ..t .sf t.'ete c r . t e ri a 6. ss a ; s r. :asen

I st e act re. si: its s .o th wi' ec cr_ rents rv a re;te*r...;tse

prew: of s.:1 ; 1 : ! c s s.1J t..c : t s *. c ..s ; . * : cc-* . t a-t s 1.: -: Je r t o

assure c : art t- af 2 c -8 : e r. 4 *t : t% t r .ssr*!ca tit ty .c site a.

t e f r., c en t s* re d i y t .. r.u cl e e r i ncua :iy .
G

ihree pe:* rte .v'J t 'o ' r s i c t ! ; t nr. c ri t e r! .s s e vi t s c p l e rent

10 CTb Pan l'i = s r ec t iv t r.; t r.e se a u.!c c-c pe r!r r* c tr.wo a:1r a:!ons

ar.J ana.>see c. re s . t ry I r. .:e t e r-' .f t r t he e.csert d tlftv r,f a

proyc sce s t te. * re urd n * '* ;) c' l' u?T "* ; rt l' ", . Sacetftc.

es f e re r.c. t. ts :r.re e.; A Ter.'s A. "r true e.s "er:-etti-

.
httir67 Criter;.s : . ue < r er int s.' wa. c r e n.'e d t o

- 61*,s.10(ci G). T . - r o e. s ; < r s i n L .' ' .; D( c s (., s !s L s: n' e :.a t

s te ie * t i - c ' . f e: . . ; t e s ' r. . . re . a r . te* ae--v.:cs bu!!(:rr-

ecdca er e t n:a rds a se t t.r : r3 fr:t; tv s t uid 's e .c e stt " cite t

t t.an 1.nc - f e;.r! . T. l t frc tr.e sc rf ace 3rcatica ef a '. .ur s.c t i vef

e a rt ?.*.t., e ' a .l t .a s .16 i n tr. eta: s : r.r. t a t s .. ?. re .t s t a f t re su-e?-

seded hv trase c ri t e r ; .s.

D. e t r i t e r . a . fiu; d a ; * .st:6t a- .1- *s ir - .'tr.t with

ISO.%(as (1) s i la CTk Pr.rt .' . * . : se. ases ''g te e r c ;1 c a rt t ry

.
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, . . safety malysis reprt include a b scrant sen ard sa'aty assesszeut
; la to 'Decf th e site en wSich a >roduction or utilisatico f act sty

located witn appropriete attentick to featurca sf fecting f aci!1ty

desic,.

Yne Catr.instor. sm;ects that the provisice:s of the pr:pesed4

amends.* hts will te useful a, interin guidance antil set % t!ze es

,! t.he Corp.!e stro Lares f arthe r actica on t h at .

Fi,r s umt to the Atcute Ercrt, Act of 19}4 as evnfed. and
here5vsectios 55) cf Title 5 of thc United States co-3r. e.ntice it

in 14 CT2 Fart 1*3sfwa that adeptics of t!.e ic1!usins a entur.ts

is ce .t es;1'ated. All .tte rested pe;,cas v$.o v:s'. to somit cc-usta.

swalder suggesttor.s in ct"-ection witn the proposed are:.dee .ta.

then to ths Secre tary United States Atcr.sc Enernv Cc-s.!ssica,sesd

Washiert on, D. C. 20*,45. At t entico: Chie f. PO 11c 1*-recedtsgs

tranch, wit hin O d. w af te. pusIIcation e f this ret ate t- t'**

Ti4I4, T.TGISTL?.. Copics of co-arer.ts received T *y te e ser.ined !*
,

i the Caission's ?.le;tc Docarent Rws. at 17;T ii Street. N. J..

,

Vashtstt on, D. C.

1. In 11%.13. par a.raph (c)(1) is seen ** d te r ea * so f, direst

61 % .10 f act ors to t e ceco tec ted w' er. cyc.luating s.tes.

,

l e * *
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\ e
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(c) hyst:al charac:eris tics of tr.t s ite , !n:!uf f nt selsrv legv,
,

{ re teosolory. teology and hydrology. .

(1) #Per. dix A. "Se te r.ic and Ceolede Siting Cr!terta for

Nuclear Peer Plants" sets ferth the prin:gral setsetc and recIcz!c

cor.st ee r ation which raide the Cemientos 12 f ts esalvation of the

sus * ability of protosed sites for t.uclea r M.er pla nt e.

2. A r.ew 4;.e r * t s A la added t o r e a f as fc| lows:

.

W

O4

|

e

i

.
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|
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It is t'.e p'ntc4e of these criteria to set forth the principal
inseismic ard genleric consicerations wt.f ch guide CSc Co . ins zoo

its ev.:luat t e n of the euttability of prewee d at tre fer n alear

p<we r p!Lnt s , ca.c the suit ability of the plaat desige ba'e e s t e.d .

Itshed f ra cnneiderstic.S ci the seinric anf reologic cParacteristics

of the prc.;; sed sites.

These criteria are tased on the Ifsited peop.ysical and

po'.or.tcal inforratten av:ilable to d ote cmcc retnr c ar tvua'<e
wwn

re cu r re r.ce a.id ffect. ~ hey wi!! Le revisee as necesserv

rere ccat plete inf er:ation beco ws availaS;e.

s

II. SCC PE
r

Tnese criteria, v' isch r.rply to c.x; ear pcwer plant e, desc rioe

tt.c i.ature c-f tSe 1e. vest.;ations resistred to 6,tain the volos.ic
ard previteand seinsic dat a accessary to deternise site settsa!!i -

reascnable assarance that a nscle ar cwer plant can be co >t ructed

sedand ope rate d at a ;-re?osed site withcut ur.due risk tn t ** hes;th .

safety of the pvblic. They des. ribe p roce dures fer detar=19frt the

gusatit at ave vibratory 7.rcuad. matics destr.s basis at a site due to

earthquases and describe infornatloc needed to deter-ine w: e t .er er j.

. a r.uclear pwer plast need be desace.cd frir r 6tf s:eto what e x t e r.t

fault;na. Other scolcate and meismic factors recu. red to be t akes

into account in the sitt r, and destr: of r.ucle ar twer plant e a r .-

identifitd.
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Each a;p'! cant for a ::e.t ruction etnit s'.all investigate all

f seiscic and geclogic facters that nay affect t'.e desirn and crera-
t

tion of the prcposed cutlea: ;wer plant irressa ctivs of whether

auch factors are erplicitly 1 chded in these c lteria. Additional

investigatiocs and : ore c. aervative :!cterst:2 f ois than those

ir.cluded in these criteria say be requited for sites located in

u, usual teoICZ e er seism c areas. If an plicant 1elleves thati

. the seismology and geoley cf a site indicate that se:c of thesc

criteria, r,r perticos therref. need not te satisfie4 the specific

sections cf these criteria eeuld be identified in the Itcense
j applicatier., a .d suor.crti.g data to justif y clearly such departure s

should be presented.

( ,

III. !!T751T10!.T

As used 19 these criteria:
'

(a) Tr.e ~ rg:.itude" cf as c arthquale is a measure of the size
r

of an earthe..: ale and is rehted to the ener" released in the foru

of seist.ic waves. ?arsitde' trans the nt=erical value o, a Michter

scale.

(b) Tne "ir.te sity" c! as ear thqua*.e 1. a reasure of its.

affects en ca.m. en c.ar.-tsilt structures, a-d ce the ca:th's surf ace

at a particular locaties. ~.: tensity" tra s the rmrical value on

the Modtfied Mercalli scale.
|

(c) Tae " Safe Shut:3. I.tithquake" is t'at earthqua'.e which

roduces the vib ratorv gre.; : :: tion for whic structures, systres,

and compons:its importa:t te safety are desir e: to retain functional.

.

!

J

e
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Dene structures, systems, and co m nents are ESn e necessary

to assure s

(1) the integrity of the reactor toolait pressure 'coantary,
'

e.

i (2) the capability to shut dcur' t6e reacter and mi!staan it.

,

in a safe *?...reforn rondition, or

(3) the capability to prevent or r.ittsr.tc t*:e c onsec uer.c e s

of accidents which could result in rotential offitte empusure.*

! corcarshle to the guideline ex;osures of 19 CTR hit 1%.

(d) The "t>fe r st ant, 3 asis Earthquale" is t' tat ea r t h ,ua'.e '

whirt. proJoces the vl' ratory ground n9ticn fer s'!c5 t . .v. .o

1

{
structurcs, systems. and croponents necessarv fat ; 7.er eencr it ton

i are desiped to re tin oweraalc.
,

(e) A "f ault" is a t ectenic struc ture alonr. 6 hic:. d!f terential

displace =ent of tse adjacent earth t aterials has' occur sed r ara 116 2

to the fracture planc. It is distinct f t:s =tontcc t. n t t tv;es of

g;round disrupticr. such es landslidt.ng, f i s* ur t ar.. a.ic, c r at s s !- c..

A (sult r.ay have stour.e or breccia betwee its two s ells am tecludes*

I any associated r.snoc!:r.at !!anvre (a step 11.e beni in ctatr-.se

I~ horizontal or f.ently dipping ' eds stitch pas =es into a fewit) arc
.

other sie.iiar c. cole?.ac st ructursi f e ature.

(f) "furf ace Taulting" is differeat ta! r_rou-d ds ser. ent at

i

w or near the surface c.med directly ty f ault navtr=nt acd !s cis-
{
!

tinct fros nnatectontc tyr s et arer.3 dis ru,4 ten, s***> at l ee,1-|

i

oli d ir.g . fissuring, and cratering.

.
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(g) An **actisa f ault"* is a f ault v5f ch has exhibited one *

c,r note of t!.e fcilovar:g characteristiest
(

(1) l'oveerr.t at or near the grour.d surface at Irast once in

the past 33.00 years or nere than once in the past 500.000 years.

In the sh c: ce of data pe r.itting absolute dattan. f aults with

suf f f riently recent mverent te leave rerceptible evidence of

surf ace cu;ture, hurf ace warping, or of fset of rear..>rphic features

are considercJ active faults.

(2) Instrurer. tally sell-determined eacro-<einr.icity for a

faalt located in the centinental 1*nited States west of the Rocky

Nountain Frent. or in Alasia. Ha.til, or Puerto Pico.
; (3) A relaticaship to as active fault according to.

f

characteristics (1) or (2) such that esvesent on one could be

reasonAbiy es pected to be acto =panied by miverent on the other.

In saw cases, the reolcgic evidence of past activity at or

near the Frei.sJ surf ace alonr a tiarticular fsult cav bi oNscured

at a particalar sate. Tr.!s citat occur. for exarole. at a site

havarn a deep alluvial ovest,urden. For these cases, evidence cae

*

* The des ana tion and use ef **:.etive fainit" tai these c-1teria is not
the seoe e ott.e r de f arat f or.s cenatally used to reolocists. M
active fasit is a f ault v5cse renloric htsterv shall be taken
into acrovnt tr. evil aat ane the f.= ult *m Petential fer ca asing
vibratory rraund rotto. or surf ace f aultinr. The historic

I sesseittty of a f k.It E sa!! be tanen ir.to account in det er:131ng
the desig.3 basts fer vttratcry rrord not son even thoah the
fault 1.*. t.c t ccr.61 e red to be aa active fau&t by (Sese criteria.

I
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j esist elsevtiere aleng the fault f rom w'.ic.s an eea!uation cf its
.

caaracteristics la the vicinity of the site can be rusenably
.

baasd. Such evidence shall be used in deta-inia 2 whether the
' fault f s an active f ault within this definition.

Other valid geologic reaaore may esis t ta demonstrate that a

i
fadit vnich has one of the characteristica stated tr. (1) througn

(3) te not an s.cttve fault within this de finition. Fo r e sa. ple,

sme f ault s cay lack deep-seat ed. Ical-tern cruges and be tue ta

shallow short-tem causes. Aas Atation of a f acle with ccolegic

st ructus al features whi6h are realegica1*y *ild (at 1 cast tre-

Quaternary) c.ay. In the absence of confisctinr. evidece. d.3%trate

that the fault is not an active f wit within this ecf sr.ttson.

(h) A * tectonic province" is a regios of the Mrth A*writan

character 1 red y a uniforitty of the gecletic structuraicentierat a

features contained therein.

(1) A " tectonic strweture" is a larga s t el e dir. loc u tevi cr

distortion within the earth's crust. Its eatent is stasured in

miles.

(j) A "20..c requiring detallyd faultint investigation * 1s ,

the zone withio which a r.uclear parer reacter c.ay be lecated cely

if a detaileo investi?ation of t%e regional and local reologic

and seistic characteristics of the site is .s.le le order t: cen-
,

sider the need to destga for surf ace f aulting.
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('s) The " control width ** of a f ault :s LSe mastem width of

tapped f ault tracen, includtr4 all *uaterrany f ault traces w5ich

join or can reasentbly be inferred to join the ants f ault trace,

reuvred within lo miles aloor t he f euit's trend in both directions
from the point of pearest apptsach to tre site. (See Firuse 1)

(1) A *~ response spectrum" is a plot of the camina: peas

respecses of a f euily of idealised e ca:e-degree %f-f reedc%s
at t>tirdamped cacillators to a specified vibratory ret ten tr.p st

supports.

IV. FJ4U.!TI!i !*'.T*7ICA*!CNS

The geclogic, seismic, and e:gineert=g characteristles of ai

site and its envirena shall te ir.vestigated in sufficient stops

and detail to (1) provide retsonasle assursace that tScy are suf-

ficiently well unoerstood to per:it an adequate evaluatio, of the

prorcsed alte, and (2) provide suf f!ctent inforratics to su;& rt

the deterv.inations rer.s.tred by these criteria and to perelt afecute

engle*ering salutions to actual or potential Feolet c mad seismici

..

effecto at the proposed site. The size of the **f.f os to be Inves ti-
the investig ations shall begated and the type of cata pertinest to

deter:1oed by the nature of the retten surredinc the prormed

The tuvestigations shall be carried out be a revaev cf thealte.

literature and/or fle:d investigations a-d shall 1scludtgwrtinent

the steps outlined in (a) t5rcNfh (C).

.
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(a) Fea u t r ed i nve* * 1_- * t an f o r . ',S. t - r* 8'-9 e' t '*e * '- . . The
_

.

pur;< se of the investge stier.s re-t a t t- 4 t w inf s rarnian is to estata
,

infcts.atios needed to describe the v 'ttster- rreuM cotten er:Jaced

by t.Se Safe Sherdown E rtheune. All cf t *.e a tee s in out-a r.n a ra-ns IV

(a)($) t%rr ue. TV (a)(t) need ret Se carr:et cut if t'e S af e Shuttern

Earth us e can be c'e*riv = = t s' : * - * * b e t :ees ttr attens med feter-

e.t r.e t ;o re of a lesser uc,re. *ne inves t t r * 1-r.* *Sa!! t rriste the

fo1 *nvi r.a :

(1) N terein.ittsa ef t' s it t" tar.t c . s tratt :ra-hic, and

strwetars: eco;ncte conett f e,a - the *! * *-- th- r 4 tea surreus'-

ing t!.e s i te . inclutter its sea;re,fc *tstarv;

(2) ; der.tif acatten of tett mic structures uncer!<1r the g!te

a:id the re a1* n s urtrc.dir.e th e ette;

(M -mete rst r itten of S5ve : cal ev'd ee cer.cerat r* behavtor

durt r:4 - rlor e arth:uan et of t'c surfic! st 6e > r:f r .ite rt a* * and
'

the ock.trat a underavtr . t .e e t te f ra t c ;1theirric, strat str rtsc.

and st ru:tur.il reciatic s t.fic1:

* r t e rr.i na t t n e c f t .e stattr sn3 Ceratic er rtere rir>(4) a

Inclu c" s'sultproperties of the r.stcri s!* e-icr:-t r t':e a s te. ,

be proy rties ner:ec tc ;<.errtne :'e *e.sv:-r of t'e u erivent.

nateria; tutter, earth:u4.cs z.a tue c%arieteristic of *e u.cer-.

ly1=g :. ate rial in t rarx J tr ie.? c a rt* t. ei t -t er.ce d -s t ic .* t o t 'e

foir.dattars sf the rient, s ie - as se : .-1 - s mee ve; ri t :t e , de: ster,

wate r centent , poros ite, a-4 st rer.t '..

.
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(5) Listing of all historically reported earthquakes which

have af fected or which could be reasonably capected to have

affected the site. including the date of occurrer-ce and the follcu- '

is.g neaaused or estimated data: e.agnitude or highest totensity,

and a plo'. of the cpierr.ter or region of hig.est intensity. k*aere

historically reported earte.tuakes could have crued a m.islaus

ground acceleration of at leaat one-tenth t5e acceleration of

gravity (0.1g) at the four, attons of the pronge3 nuelcar power

plant structures, the accele ration er intensity and duration of

ground shning at these fousdar'ona shall also be estirsted. S t r.c e

earthqua'aes have been reported in term of various pata.eters, such-

I
as magnitude. intenss ty at a given location, and ef fect on grcund,

sti. .. a. c people at a specific locatic.s. so=e of thest data

tsay have to be esticated by use of appropriate ezpirical relation-

**nere appropriate, the ccuparative characteristics of theships. -

etterial unscrlying the epicentral location or region of hig5+st

inter.sity ar.J of the r.aterial underlying the s!te in trar.ssistirg

earthquake vibratory ention shall bt considered.
,,

(6) Corrsiation of epicenters or regions of highest intens&ty

of historically reported earthquales, where possible, with tectenic

structures, any part of which is located witnis 2% utles of tne

site. Epicenters or regict.a of highest inter.sity which canr.ot be

reasona%1v ccrrelated with tectonic structur. s a5a11 he identified

is located within 2005'with tectosic provinces. any part of v

miles of the site.

.

.
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(7) Tor faults, ane part of wSte5 is within 2S9 ctles* cf

the site and te.tet. =4y be of s!2ntitcance is es tatitshina the Safe

Shutdcun Earth 4va'ae. de terr.! nation of whether these f aults are to

be tossidered ~e activa f aul ts. This deterstration is reeutred in

order to pernit a;proptsate coesideration of the r.coloste histerv

of such f aults in es ta511 thing tSe S afe Sha:4 swr. Earth 6a'ac. To r

guidance to deters.ining which f aults ewe be o'. st ent f f ernce in

determining the Safe Shutdm Earthquake. Table 1 presents the

minins: lenttb of f ault to be considered ersus distance frem sita.

Active f aults nf lesser len6h then these teticated in Tole 1 ar.d

f aults which are not active faults generelle r.eed not Se cc .sidered

in deterrir.ing the Safe Shutd.ren Earth nake, escest where umsval

ci;ctststances indicate such cossideratten is arcropria:e. *

Takte 1
,

Distance from the M!ctetr= leneth o f fault
site (miles) (rfles) ts >e considered

in estatit a%inc Saf e
Shut ta.m I t rtpu s.e

O to 23 1
*

greater thaa 23 to $1 5
greater than 50 to 103 to
greater thas IM to 153 20
greater this 1% to 230 40

-s

** * !! the saf e 1sutcavr. Latt%cuahe cam Se asecetated wit 5 a f a alt
closer than Y1 11cs to tee site. the a rececures e f au-aar arravg

IV (e)(7) a'ed IV (a)(c.) neec 2.ot be carried c.e.t for sace.tstvelv
ar.re renote f aults .

.

e
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g (8) For faults, ar.y rart of etch is within 203 sdics* of

the site dich may be of signt!!ca. ice in establishiez the Safe

Shutdown Earthq.nate and teilch are cor.ntdered as acties f aults,

determir.attoa oft

(1) ''.se les?th c f the fault;

(11) The relatiouhip of the f ault to regional tectonic

attvetures;

(iii) The natur apocat, ar.d Aeologic liistory of displace-

ments along the fault, including particularly the esticated a:sount

of the :.azimu:: Quaternary displaceaest related to any one earthquake
.

.
alc.sg the f ault.

I'
(b) Reruired Investirse.on for turf ace Taultiet. The purpose

.

of the investigaticas required by tnis paragraph is to chtain infor-

a6 tion to detersine wheraer and to eat estent the euclear rouer

plant need le designed for surface faulting. If the design basis

for surfate faulting can t'e clearly established by 1--estigations

of a lesser scope, all of the steps in subpararraphs IV (t)(3)

through IV (b)(6) need not be carrice out. The investigationa
..

shall sclude the follovingt

(1) Detettinatics of the 11tholef c, stratigraphic, ar4i

structural r,ealogic condittoas of the site and the area surrounding
.

,
the site, accludir.g its i.eologic histcryl

* 11 the Sa!Uhuton.n Eartnua'ae can be associated vits a fault
closer tha.1 M rales to tne site, the prtxedures of subparstraphs
IV (a)(7) and 1Y (a)(E) seed r.ot be carried out for successively
more rewte faulta.

.

.

.

.

.

.
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. (2) Intersf =atica of gyologic evidere.e of fault of fset at
.

t

or near the growed surf ace at or near the site;
,

(3) Tor f aults greater than 10% feet long. any part of

dich is within 5 miles' cf the site, detereination of whether

thcan f a.its are to be .oasidered as active faulta;

(4) 11stics of a12 historically reserted eartNuakes which

can tre reasonably assrciated with attive faults greeter t an 2000h

e of the site.feet long, any Eart of v'.atch is vitain $ s!!es

including the date of occurrence and the followir.g measured or

retistated data: s.atnitude or higt.est inteesity, and a plot of

the epicer.ter er rnior. of hiprest insertatty;

(S) Correlatio of epicesters or rer,lons of hig. test intenalty

of historically reported earthquakes vita active f aults greater
i than 1003 feet lo:g. any part of which is located within 5 alles**

! . of the site;
g

.

J
(6) Tor active f aults prcater than 1%0 feet toeg. any partf

of each is vitz.is 5 ciles* of t!.e site, deternfr.stias of

(1) The Ier.gth of the f ault;'

(11) The relationship of LSe f ault to regional tectonic .

.

s t ructures ;

(111) The r.ature, anount, at:d te03eric h! story of displacements

along the f a.61t. includ:sg particul.rly the estimated awount of the
-.

. *

* If the dest
easts f or surf ace f a iting can t.c deter mined from a

fault c!cser t*as S r.iles to t!.e site, ths trocedures of s.abra r a.
graphs *V (b)(3) throw,|.6 !V (' i(b) r.eed not be estried out for
successively r. ore ts ate f..ul t s .

.

.
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mazf=us Qu.: ternary displa:e::ent related tu any or.e earthquah alcsgi
the faulti

(iv) Tae outer limits of the f ault estabitehed by na; ping

Quaternary fault traces for 10 c.fles alcng its tread to both direc-

tiuas from the roir.t of its searent approach to the site.

(c) Fequisei hvest f ratica far Set ssicalle-indue-d Floods and
Vat e r *.'a ve s .

(1) For coastal sites, the investigations shall include t*ne

deter:f r:atten of:

(1) Inf ormation retardic. distantly and locally generated

wave s or tsur.a _1 v.ici. have affect ed or co *14 have affc eted the

site. Avaa14tle evidence regarcing the run-up and draw-down

associated with h!storic ts.-r.asi in the sane coastal region as the
.

site shall also te incleyfed.

(11) Incal features of seastal topotrapt.y which nf ght tend

to andafy twr.ani rua-up or draw-do n. Approprf ate available

evidence reAardist histcric loc.1 modificaticco trt tst ,ami run-up.

or drev-dowr. at coastal Iccaticas having sta11ar topography to the
**

site shall also te estair.ec.

(iii) #@propriate Rec.legic and seismic evidence to provide

infor ation for establishar.g the destga basis for a 1er.ica11y-
'

ir.duced floods or water waves from a local of fsl. ore earthquake, from

local of f s1. ore ef f ects of an anshcre earthquaie, or fres coastal sub-

sidence. *|'ais evicer.cc shall te determined, to the extent practical,

by a protecare sic 11st to that required in paragraphs IV (a) and

.

e, .

.
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IV (b). ?.e p reb. hie alip e.h aracte rta tics of cf f shore f aults shall

._,
also be cc,t.aie. esc a as well as the poten.ial for of f 6ote elsdes in

autnarice raterial.

*(2) For sitca located near lakes and rivers. Investigations

sistler to thcae re wired ir. subparagra;h (1) shall be carried

out , se a.7re;riate. to eeter ine the poter.tlat for the nuclear*

power plar.: te be esased to seis af cally-induced floods ard water

waves as, for cza:.ple, frc tae f a!!ure during an earthquare of an

upstrean das or frc.s sinces of earth or debris into a cearby lake.

v. $ F.I.* u" Ar.4 r.To .r%~.!C D'.R I r.*; B ASLS

(a) Q!er int 361 o' OeSir- Basis fer *.'tiraten traund Mt ion;

D.e. desir,n of,'esta nucitar power plant shall take into account the

poteat:a; ef fects of vibt. tory greund mtien caused by eart.hevakes.

The design basis for the ca.zi=.ca vibratory tround retien is deter-'

miued thtoe a evaluaties of tre geolcrv and the Reclegic and seismic

history c( the site and t: c surro.nding region. The most severe

earthquaics Assoc.iate.1 t etr. tectonic structures er tecto-ic provir.cea
.

in the rer, ion surrou:idi,c. the sitr are identified by censidering

those 'n. tarical*y reported earti. quakes that can be associated with ,

these .tructures or prova:ces. If faults in the rctics surroundine

the site are active f a.41ts. t% :vist severe croected carthevales

sasociated vt ti. E .e se f ault s are deter:ined bv also considertegS

their rec! cue hiatory. ~:.e vibratorr rreund :ntic,n at the site

14 the3 C# 1 e t?.1 *.e /. b V a55U:fr.. that the e"t(enters or regions of

highest intsrsity of tr.c tartrcuakes are situated at tae ceint on

i

.

*

i .

!
!

!
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tha lettos!c stru:tures or tectonic orav;. ices neerest to the site.

~ 7".a earthqea'ac e.tch could caase the maa tr:uc v11 raturv greund

setten at the atte in designated the ::afe Shutdown Earthgteake. The

specific protec.rcs for deterr_i=lat t':e desito basis for vibratory

gre.cd ar t t cr. a re given in t he follasteg settlems.

0

(1) p_e tm!1aite n of Isfe *%ut d<vn Fart aunh e_. The Safe

::ottove Earthtuale shall be ider.tified through eva!uation of

seismic and v.vologic inferratter. developed pursuant to the reqat re.-

aests of pararra;ms !** (a), as f allast

(1) 34 htstoric earthqvakrs of greatest naanttude or

intet.s tty s* tc'. Pave bi en corre* ated with t ectonic structures

I
- snrsvar.t to the ice.wirements o.* Subparagraph IV (a)(6) shall be

det.r 'n.t. 11 actition, for active faults. f r.f orr.ation required

by .e paref ra>% IV (s)(S) small also be taken into account ir. deter-

mis'tr.g the eartaruates of grsatest eagnit.de r-lated to the faults.

The c. gr.6tude or struity of the se carthqias'acs based on geologic

evi cr.ce r.t* be larger t'nas that cf tr.e mamir.as rarth 6aies histor-

"' e.acceleratic,r.s at the site shall b+ determineditally recorced. i

* a. sic.cr. t ha't the e31 centers if the earthquaict of greatest ma cA1-*

Ede or the rar.icts of 'assneer f r.tenstty related to t'.e tecto.1c

stre-t6tes are situated at the peint c, the struttures closest to

the site.

tit) '* sere eScentera or rettrr.s of his,'est lete-m a ry cf-

L!storica";y re,xrtet eartr.qaa.es car.r.et be reasceably related 'o

tectosir struct.res tut a e ident!!!ed pursvar.t ta the requirerer.ts

.

. .

.
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of si.~rparagraph IV (a)(6) wita tectonic p-ovinces *n whic3 the
.-

._
site is located, the acte'crations at the site shall be deternised.

assus.itg that these earthqua'ses occur adjacent to the alte.

(iii) Where epice .ters or regions of highest intensity of

historically reported eartr.qunes cannot te reasonably related to

tactocic structures but are identified pursuant to the requirncats

of subparap,raph IV (a)(6) witn tectonic previtser s in s*.ich the site

is not located, the accelerations at the site shall be detercined

assuming that the 'epicccters or regi:St ef hir'.est inteesity of

these earthqu nea are located at t'.- clostat point to t'.e site on !

the boundary of the tectoni ;,ro.ince.

(iv) The earthqu.we producing the auxtrava vibratory

acceleratian at the site, ts determined f rom subdivistems (1)

through (iii) shall Le designated the safe Shutdevn rarthquare

for vibratcry ground notics, except at noted is su'd! vision (v).

he. characteristics of the Safe Shutdosn farthevake shall be'

derived f rom core than one carthquake, detersined fro:s subdivi-

stor.s (1) througn (iii) vSere necessary to anure that the caal-
a

w n vibratory acceleration at the site throu-hout the frequency ,

raoge of interest is included. In order to co.,pensate for the

limited data; the procecures in su'divistor.s (1) throur,h (iii)

..

should be ar;11ed la a c.,nservative manner. The e.*minus vibratorv

acce le rations of the Safe Sautdwn tarthquaic st the foundat ter.>

ut the ruclear pwer plant structures shat', he de te rstr.ec tak!r.g

into account the char acteristics of the ur.re rlyin- soil esterios

.

.

.
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in transmitting the ettthquake-induced rections, obtained pursuant
'

to subparagraphe IV (a)(1), (3), and (t.). The Safe Shutdwn Earth -
.

quake shall.be defined by response spectra cerresponding to the

s.axt=uza vibratory accelerations as outlined is paragraph %I (a).

(v) W.are the r.azicu:s vibratory accelerations of the Safe

Shutdevn Lar hqua'se at the foundations of the nucleet pc.ier plant

structures are deter:ined to be less then one-tenth the accelera-

,

tion of gravity (0.lg) as a result of the steps requited in

subdivielens (1) throgh (tv), it shall be aseced that the e.szietsa
. .

vibratory acceletatiora of the safe Shutdown Earthquake at these

foundations are at least 0.1g.

9 (2) lu* te rst e.:ti o9 of Netstine Basis !srthquake. The

Operatir.g Basis Earthquake tsy be specified by the applicant. If

vibratory ground =ctien occurs whida prc duces a taxinus acceleratica

above .0$t at ar.y focadaticn of the nuclear pcwer plant structures

or vnica execcis that of the operattnr. 3 asis Earthcuake, whichewr

is greater, ihut cwn of the nuclear power plant will be required.

Prior to resu=ing cwraticas, the licensee shall decemstrate to
..

the Cemissien that na functiccal ds= age has occurred to feats.res

necessary for continted creration.

(b) reter-t ratics of Need to Twgten fer Surf are raultir?. In

order to deter:tte whetact a nuclear pcwer plant le required to be

designed t $ withstand t'.e e f fects of surf are f aultinf, the locarien

of the site wit'i respect to active fr.ults a5all be considered.

The area over st.tch esc *. cf these faults has caused surf ace f aulting

.

.

.
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in the past is identified by napping its fault traces in the

vicinity of the site. De fault traces are mapped along the trend5

of the fault for 10 miles in both directions from the point of its

nearest saproach to the site because, for ex.r.ple, traces may be

cescured along portions of the fault. The manteu:s widtn of the
'

mapped fault traces, called the control width. is then deternir.ed

from this nap. Secause surf ace faulting has segneti nes occurred

. Leyond the limit of capped fault traces. or where fault traces

have not been previously recognized, the control width c' tSe

fault is increased by a factor which is dependent een the largest

potential earthquake related to the fault. This !arter width

delineates a aone. called the zone requiring detailed faulting

investigatics, in which the possibilit,y of. surf ace _fiuttana is to
-

.

be coaaldered. The follouing section outlines the specific procc-

dures for determininr. the tone requirint. detailed f aultir.r.1svesti-*

gatios for as active faalt.

(1) Deter:f r..tton of ?nn Facuir13, Set a!!ed F.wlt_!n,t,

Invest 1eaties. ne zone requiring etailed f aalting inv.sti,tation

for sa active fault, watcr. 6as investigated pursuant to the re;uire- *

meat of subparagrapa IV (b)(6), shall be determineJ throud Lse cf

the follwing taales

.

}
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Table 2
g
(

Dete rnt::ation of Zoce Reeut rine Deta,11ed buttine Invest f eation

Y.agnitude of Width of 7ene Rettuirinr, Detailed
Fault 19e Inve*.t ivat son (tee Tieure 1)Eart hqua<e

.

1ses than 5.5 1 x control width
S.5 - 6.4 2 x controi vidth
6.5 - 7.5 3 x control vidth
Creater than 7.5 4 x centrol width

he largest r.agnitude earthquake related to the f ault shall

be used in Table 2. This earthquake shall be deternt.ned from the

inf oruation developed pursuant to the requirements of paragraph

IV (b) for the fault , takir.g into account the ir.forcation rec.uf red

by subparagra3h IV (b)(c). The control width used in Table 2 is

,N deternined hv :=.apping the cater 11mits of the fault traces f rom

infornation developed pursuant tu rubdivision 17 (b)(f,)(tv). The

control utdth shall be u =d in Table 2 unless the characteristics

of the f ault are obscured ter a stentficant portion of the l'J miles

cn either si e of th. poir.t of neartst approach to the site. la
{

this event . the use in Table 2 of the width of the f ault note thas

10 misce f rc= ts.e point of nCaTest M* roach LO the Elte e.l? be..

apprcpraate.
.

1*ne zone ree,ut ri:. detailed taulting. investigation, a.s

I deterzii.ed f rom Table 2. shall be used fer the fault except vseret

(1) Ti.e so,e requa ring Jetailc 5 f aulting invest f ration frc a

Table 2 is less than one-half etle is vidth. In this case the

sone shall be at least o .e-half mile in width. .

.

.

.

.
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', (11) Definitive evidence concernir.g the regional and local

c

| characteristics of the fault justifies use of a different value.

In deliccattag the zone requiring detailed faulting investiga-

tion for a fault, the center shall coincide with *.he center of the

fault at its ;eint of nearen't approach to the s'te as illustrated

in Figure 1.

(c) Determinat!on of Des t en gases f or Seismically-induced

Floods and Vater Waves. *he size of seismically-tr.duced floods
.

and water waves wt.ich could aficct a site shall be deternioed,

taktog into consideration t'.e fer,ults of the investigation required

by paragraph IV (c). local topet,taphic characteristics which etaht*

t
- tend to codify the possible run-sp and drau-dwn at the site shall

be ce sicered. Adverse tide conditions shall also be taica f oto

acco.at in deter:1ains the ef fect sf the floods and waves on the

site. The characteristics of the earthquake to be used in evalu-
- e

ating the of fshore ef fects of local earthquakes shall be deternined.

by a procedere sic.ilar to that used to dete.Mce the characteristics

of the Safe Shurccvs Eartheuais in paragraph V (a). .

(d) Deter ir.ation of Cther De@_Cogtf ong

(1) Soil Stability. Vibratory grou ht notion associated wita

'

the Safe Shutdown tarthquake can cause soil instability d6: to

ground disruptien, sucn as fissurtop, d!If erential enselicatice,
,

and cratering, whiri is not directly related te surf ace f aulting,.

The folicuing teologic features wnich could af f ect the ic2=eations

,

t

.

.

4

- M. A rpe r.d t a ' A ''

....,-e",w.~.yy*-e.~y*n.m*"=~~*'*~~~"'**'***-' y *** * ~ P ''f?-
. s. . _.

.
.

- . _ . , .

.. . . ) nm. . . - - - - &, - - - -- -sw ~



.-g g o r y ,c;g: -- - kc .,<_w,._q-- p .& ~y , ,.>u n . .. n k __ ,4,.,,y ,.,,3
-

, , , , , _ . . . , , _ _ . ,
c ,7, yeare

p..''v r - 1573,~ E M_; m -,v,y.-..
.

rA . . .-;uff ; sm .,_,g *fg: -W ;, q, p.$-
U$1,2IiUG& i&.lfiffil.,2 X;D 66TUI D E M M E S TN2@.isj

, . . .-v

*
.

i
* .

I

|
of the proposed nucicar pmaer plant structures shall be evaluated, ;

g ! a

taking into account the infernation concerning physical properties y

6

of materials underlying the, site developed pursuant to subparagraphs
*

IV (a)(1), (3), and (4) and the ef fects of the Safe Shutdown

Earthqun e:

(1) Areas of actual or potential surface or subsurf ace

subsidccee, u;. lift, or collapse resulting from:

(s) Eatural features such as tectonic depressiona and

caverneu or Larst tert aina, particularly those underlain by cal-

careous cr other soldle deposita:

4
''

P.an's activities, sucn as withdreval or addition of sub-(b)

surface fluids, or nineral extraction!'

,

! (c) Regional varping.

(11) Deforuationa'l zones, such' as shears, joints, fractures

and folds, or ccabir. attains of these features.

(iii) 2.ones ci alteration or irregular weatherint. Profiles,

and sones of structural weakness composed of crushed or disturbed

materials.
..

(iv) L'arelieved residust stresses in bedrock.

(v) gocks or soils that nicht be unstable b sc.use of their

mineralogy, lack of consolidation, water centent, or potentially

tmdesirable response to selsnic or other events. Seismic response-:

characteristics to be considered shall include liquefactica,

thinctropy, dif ferential censolidation, cretering, and fissuring.

.

.

.

.

b

i
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Sta'o111ty of all slopen, both n.stural
'

(2) Slye S* abilly.

a
and artificial, the failure of which ca.ald adversely af fect the

j ,

!
nuclear power plant, shall be considered. An assessnent shall ber

made of the potential ef fects of erosion or deposition, ar.d of |
4

cochisations of erosion or deposition with seisnic activity, ta* sing g

'

into account infor=ation concerntr.g the physical properties of the

materials underlying the site developed pursuant to subparagraphs .

I

IV (a)(1)*, (3), and (4) and the ef fects of the Safe Shurdeva

Earthquake. 1

(3) Cooliv Vater Sump 1v. Assurance of adequate cooling water

supply for ewrgency and long-term shutdown decay heat re-xval shall

be considered in the design of the nuclear pcver plant, takinr. into
}

cccount intornation concerning the physical properties of the cate-e

rials underlying the site develeped pursuant to subpararraphs W*

f.
(a)(1), (3), and (4) ar.d the ef fects of the Safe Shutdwn Earthquake

i and the design basis for surface faulting. Consideration of river
| blockage or diversion, coastal unlif t or S fasidence, or te.una91

run-up and draw-down, and of the failure of dann and intake struc-'

teres shall be ir.cluded in the evaluation, where serrestiate.

.

VI. ENGINEER!::C DESIC:: CMITTRIA
.

The engineering design criteria included in this se ction are
,

,
intended only for general ruidance. More detailed criteria for

~

{
seiszic design of nuclear power plants arc being developed.

.

D
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(a) Vibraterw Crr. md Nt ion.

(1) Safe %e&wn EartMune. The vibratory r,round motion

Produced by the Safe Shutdevn Earthquake shall be defined by respnse
.

I spectra corresponding to the cdcun vibratory accelerations at the

.

elevations of the foundations of the nuclear power plant structures

deternined pursuant to subparagraph Y (a)(1). De response spectra

shall relate the response of the foundations of the nuclest power

plant servetures to the vibratory ground ention, considering such

' foundations to be sirgle-degree-of-fresdes daeped oscillators and .

ceslecting soil-structure interaction effects. In view of the

linited data available on vibratory ground r.otions of strong earth-

( quakes, it usually will be appropriate that the response spectra be

smoothed design spectra, developed fres an errvelope of spectra

-related to the measured vibratory motions caused by more than one

earthquake.

The nuclear pouer plant shall be desige.ed so that, if the

safe Shutdown Earthquake occurs, all structures, systems, and

cnzponents ieportant to safety will remain functional. These
.,

structures, systecs, and cc:ponents are those necessary to assure

1) the integrity of the reactor coolant pressure beundary, 2) the

capability to shut down the reactor and maintain it in a safe

I condition, or 3) the capability to prevent or ultigate-the conse-

quences of accidents which could result in potential off site

exposures cceparable to the guideline exposures of this part.

.
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! la additico to seist.ic 1cada, including ef tershocks, applicable"

i concurrent functional and accident-induced loads shall be traeng

I' 14to account in the design of these safsty-related structures,

systers, and component.s. De design of the nuclear pouer plant

shall alao tr.le into account the posrible ef fects of the Safe

Ehutdwu Earthquabe on the facility fosmdations by rtound disrup-

tion, such as fissuring, differential cor.selidation, cretering,

liquefaction, and lants11 dies, as required is parseraph 7 (4)..

The er.gineering riethod used to ensure that the rewired

safety functiosa are r.aintalced during and after the v!Lratery

! ground smtio.: associated with the Safe Shutdown Earthquait shall
|

involve the use of a suitsble dynamic analysis, such as a time
g

f b1 story tiethod, eteept where it can be demnstrated that the use
I

! of an eqatvalent static load method proeides adequate conservatism.

I the analysis shall take into account sell-structure interattien,

effects and the expected duration of vibrstory s.otion. It is+

permissible to allow strain limits in excess of yield st rain in,

some of these safety-related structures, systems, and cocponents . . .

during the safe Shutdown Earthquake and usder the pcstulated

coecurrent conditions, provided that the necessary safety functicns

'

; are naistained.

+

[ These safety-related servetures, syste is, and co:pe:.ents
,

shall also be designed to withstand the ef fects of vibritcrv

mtion of at le as t fif ty pctcent of the Safe Ssutdwa inrti.%4.e

.

.
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,

to cec.htcat ter. with other appropriate 1 sot, well within clastic

I limits.

(2) pratf r.t Easts Tarth va*se. L'.ere the applicant choosesi

to design the nuclear power plant to withstand the ef fects of an

Operating 5 asis Earthquake. the Operating Basis Earthqua'ae shall

be deficed by response spectra.

All ettuctures systems and compo:sents of the nuclear pwer

plant sucessary f or pouer gescration shall be designed to withstan.1

the ef fects of the vibratory twtion of the Operating Basis 1.arth-

qde in comination with etaer apptcyriste 16 ads well within

elastic 11.its.
,

Tat ecgineering e thod used te ensure that all structures,

syntess, and cosponents -necessary for pcwet generation are capable

of withstanding the ef fects of the operating Basis Eartaquake shall

irrvolve the use of a saltable dyna =ic analysis, such as a time

histor,r estcod. except where it can 1,e descastrated that the use of

an eqsivalent static load rethed preef des adequate consersatism.

De analysis -shall taae into accosat so'l-structure ie.teraction..

ef f ects and the expected daration of vibrstory ention.

(3) Ps-int red Sets =1e instru:ser.t ation. Sultable irstru=entation
L

h shall be provided so that the sal 6aic response of nucleer pwer plant

f eatures irportant te safety can be deternir.ed proestly to permit

Suchcompartsoa of such respoose with that used as the design basis.
s'
t

.
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a compartaca la needed to decide whether th plant can coctisue to

| be operated safely and to petuit auch timely action as may be
;

appropriate.

(b) Surface Faultine.. If the reactor facility is to be

located within the zone require.g detailed faulting investigation,

a detai.ted 1svestigation of the regional and local geologic and

seismic characteristica of the site shall be carried out to deter-
6

mine the r.eed to take into acccunt surf ace faulting in the 44sigs

| of the nuclear power plant. W ere it is determined that surface

faulting need not be taken into account, suf ficient data to clearly,

I
juatify the determination shall be presented in the liceesei

f application.

i
f Where it is determiced that surf ace faulting must be taken
* into account, guidance in establishing the design tasis for

surface faulting on a site shall be obtained from the data in

. Technic.a1 Inforzation Docewnt 24124 'tistoric Surf ace Faulting
>

in Contir. ental l'atted States and Adjacent Parts of Mexico." 1ry

M. C. Bonilla, U.S. Geole;;1 cal Survey,1967, from the evidence
,

concern * the regional and local geologic and selsnic character-

*
1stics of the site, and frca a..y other relevant data.

*
t.
i
i ne design basis for surface f aulting ghall t,e taken into

account la the design of the nuclear pwer plaat by providing

reason.able assurance that in the ever.t of occerrente of such

faultimg all structures, syster.s. and components inportart to

.
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safety will re=ain functinaal. Rese s tructutts, syster.rs, as>!

corpor,ents are those necessary to assure 1) the integrity of the

reactor cr.olant pressure boundary, 2) the capability to shut dows the

reactor and aintain it in a safe shutdoen condition, or 3) the

capability to prevent or citigate the consequences of accidents
I which could result in potential offsite exposures cowarable to

l
the gat 4eline exposures of this part. In addition to seismic

loads, including aftershocka, applicab!e concurrent functional

and acc' dent-induced 1 cads ahr.11 be taken into account in the

design of such safety features. The design provisions shall be
..

based on an assuntion that the design basis for surf ace f ault-

{ ing can occur in any direction and art.aath and under any part of
,

the nuclear mer plant, unless evidence indicates this ass-ar; tion
,

-
is not aptcoriate, and shall take into account the estimated rate

at which c.e surface faulting riay eccur.

(c) Sefer'es11v-?.ducc! ytna#s and Vater Uavea and Other

rea t r- Ce-di t t o-a. .he design dasig for nelseicallv-inJuced floods

,

ami water waves ani other desir.n t.onditions determined , irsuant to

paragraphs V (c) and (d), shall be takes into acccant in the design
q

of the nuclear power flar.t so as to prevent undae risk to the

health and safety of the public.

, . .
'

1 .
4

'
t

.

'l
'

( .

J -

, p

,q'

- 37 - Appendiz "A"
>

4

I

I
4

|

i
j r---- - -- - w . ; - -- r 4 . ----~. y- ~ m c g,yp

,;m .. B,

9 x, . y ,v _m _ ._ w_.a - _. .. .x
. _

.

-. -. - _ _ _ _ _ , _ _ _ _ _ _ _ _ _ _ _ _ -



8

' M" 5W W*W,-TTP .N fdyW', d.TQTT-Mf.%W'M'y[l*g;;4;,*i|",:Q L' & L,|fM 5:.'''s:'*='Lf G 4 - Z"F .=q?
g- 4ut,,n2,,T C& & W d*M:9: '

* 1. .,

k
i

I
' I

~

i 1

f

f
I .

A
_ MAP OF QUATEUARY TZACES

I,

.

m

.! d.
.x*

' o
I -
t

POINT OF NLAR.EST APPROACd TO SITE*

: - n
51TL thCAT10EI

g' ' V
#

i
:

CObH.0L WIDTH 0F FACLTl4 *
"-

,
I

. e
J

.aJ i

en
r. 41D31 Of ZCNL R',Qt1EING DhTAILE3*
3 FALLT1hc IN'.LSTIGAT US (1 TO 4 TIPJS'*

CfSThDL '.i1ETM)

/
.f

.

,n
t

I

CONTEOL WILTa OF FAL'LI
o

k
t

-

Figure 1 -- Lisara==atic illutration of celineattom cf wit.th of
acne requiring 6. eta 11ea f aulting lavestigatice for a
specific alte area.

Scale 1" = 4 miles

.

-35-
.. .

,am w n - y w &-v-=,m -n .*,- y y,sww ....m . y , y- . < . .- . . -
'

?. -,

3
. .a _..-. _. . ., ma. m. ._ .. . - .



.73h Wv.-"~~~ 7 . 7.. . 2 7'~~ V M P R f'? R 9 R Q 9 ". K.7,G"~f3 W
d JMilds"'5"W.*ihn'.c.'41rif6.Aae d21Nr.edii.1 na.~.i'ade*w Ad\
*V

;dLY
1,

,

.1 e
,

b

{
ATpECIX 3

e
DRATT 1.IT*ER TO T''T. J012.7 Ce?*i. .:.c CN ATCMIC ENERCTi

1

| -

h 1. Enclosed for the ir.forzatfora of the Joint Cour.ittee

cro Atomic Emersy is a r.ctice of proxwed rule making to anced
s
;
O t.be Corsissic,n's regulatic'.s.10 C72 Part 100. *1eactor site
:,

) Criteria". to add to Part 100 a cew appendis. Appendix A.'

I *Teismic and Cwicgic Siting Criteria for Nuclear Power Plants."
y
iJ

-
T
,3 2. The purpose of the proposed anendments is to set forth-

b
t.ne principal seistic and geologic consideratices which tuide the*'

b
( Comission is its evaluation of the suitability of propcsed sites9

.

;
,

for nuclear power plaats and the suitability o' the placc design*

6

f bases established in cors14eration of the seismic and geologic

f characteristics of the proposed cites in order to provide reasonable

$
(;; assurance that the euc* ear power plant can be constructe. a:d operated

Q,
at a proposed site vitAcs.t undue risk to the health and safety ofy;

&
Y the geblic.

4 ..

H

's 3. These seismic and geologic criteria would supplemnt 10 CTT.
@ Fart 100 by specifyi=g t'.e seis=1c a .4 sfologic investigattoms and<

,p
5, analysas necessary in deterdning the acceptability of a preposed

,'a,j!
sita, as required by (100.10 of 10 CT1 Part 100. $pecific refer-q

r5
*, ences to the proposed A,*pendix A. " Seismic and Geologic Sitist
ill :

; Criteria for Nuclear Pe.er Plants." would be added to 1100.10(c)(!).

h- - The provision in 51GO.1G(c)(1) which states that the design of a
!;,
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e - facility should confors to accepted building codes or standards'

* J

..

I
- and that no facility should be located einser than one-fourth'

d ! nile f rom tk.e surface location of a known active earthquake

a fault would be deleted since these provisions art superseded
4.
mi

(1 by the criteria.
7
4
,

4. N r.ctice cf proposed rule makir.g will be filed with
i the Office of the Federal Engister and will allcw 60 days foru .

.

I1
i ,n.blic consaent af ter p Atlication in the rederal Rettster.

f +

! 5. T.nclesed also la a cory of an announces.ent we plan to
,

|, issue on this matter in the next few days.
<
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APPEh"31X "C"
Draft Public Announcement

AEC FROPOSES TO AMIND RECULATIONS TO PROVinE Sr.1SMIC
AND CEOLOGIC SITING CRITERtA TUR NUCLEAR POWER Fiht

The Atouic Taergy Cen.aisalon is considering the addition of an

Append *.x A. " Seismic and Geologic Siting Criteria for Nuclear Fower

Plants," to Part 100 of its regulations under proposed amend nts' '

published for public tom =ent today.

''a.e purpose of the proposed enendmants is to set forth the

principal seisc.ie and geologic c >nsiderationa used by the Commiasion

in its evaluation of the saltability of proposed sites for nuclear

{ power plants and the suitau11L, d the plant design taking into

consideration the seismic and geologic characteristics of the

proposed sites.

The criteria were developed in cooperation with the United

States Ceological Survey and the National Oceanic and Ateesphcric

Administration. They describe the investiestions required to

obtain the geologic and seismic data necessary tc determine site,,

suitability and to provide reasonable assurance that the nuclear

power plant can be constructed and operated at a proposed site

without tridue risk to the health and safety of the public.
i

inforration obtained from the investigations will be used

to determine the' design basis for earthquake-produced vibratory

ground =otion and for seis=leally-induced floods and water waves.
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Informatica s. leo vill be used to decernion whe*.her and to whatI 5

s .J
extent the nuclear power plant need be d4 signed for surface3

i
*

i faulties.
,

All persor.a who desirt to submit writtes coazents ot-'

P

sattsstices for coop 144 ratios in come c* ion with the preposed

e A-anta cho ald send them to the Secretary of the Couzassios,
i

I W. S. Atomic herty Cowaission, Washt-gton, D. C. 20545'

i

Attenticu s Chief. Fablic Frcceedings tranch. Assurasce of

ceasideration can be gives only if co wwore are filed vtchin

40 days of pub 1:; cation of the preposed anandments la the

Federal Register on ,
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